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Summary
Background: one of the most recent technique is
the “all inside” anterior cruciate ligament (ACL)
reconstruction. One of the main characteristic of
this procedure is the sparing of the tibial cortex.
Furthermore, the all-inside technique requires on-
ly one tendon harvested.
Purpose: the present study describes two year
clinical outcomes of the all-inside method for ACL
reconstruction, and compares them with clinical
results of a group of patients treated with the tra-
ditional transtibial single-bundle ACL reconstruc-
tion technique using the semitendinosus and gra-
cilis tendons (ST-G).
Study design: pilot study, using historical controls. 
Methods: ACL reconstruction was performed on
two groups of 20 patients each. The patients in
one group underwent the all-inside transtibial
technique with ST tendon alone. The second
group underwent ACL reconstruction with the tra-
ditional transtibial single-bundle procedure using
quadrupled ST-G tendons. Follow up at 24
months was undertaken using the IKDC, VAS pain
score, Lysholm and Tegner scales. 
Results: the VAS pain score for the traditional
ACL group was 84.6 ± 12.6; whereas the score for
the all-inside group was 81.6 ± 13.1, with no sta-
tistically significant differences between the two
groups. In the traditional ACL reconstruction
group the Lysholm scale gave a “good results”
for 7 patient (35%) and “excellent results” for 13
patients (65%) and the all-inside group gave “suf-
ficient results” for 4 patients (20%), “good re-
sults” for 7 patients (35%) and “excellent results”
for 9 patients (45%) (n.s.). The median of Tegner
score was 6.5 (2-10) for the standard method
group and 6 (1-9) for the all-inside group (n.s).
The IKDC evaluated 50% of patients from the
standard technique group as class A, and 45% as
class B and 5% as class C. As regards patients of
the all inside technique 55% were class A, 40%
class B and, here too, just 5% scored as class C.
No patients were classed as group D in each
group. 
Conclusions: this study suggests that, in respect
to return to sports and adequate articular func-
tion, there are no differences between the all-in-
side transtibial ACL reconstruction technique and
the traditional transtibial ACL reconstruction us-
ing ST-G. The role of all-inside transtibial ACL re-
construction remains dubious. 
Level of evidence: III or Level C according with
Oxford Center of EBM.
KEY WORDS: anterior cruciate ligament reconstruc-
tion, all-inside technique, clinical outcome.
Introduction
Reconstruction of the anterior cruciate ligament (ACL)
has undergone numerous innovations1. The proce-
dure evolved from ACL reconstructions through
arthrotomy to minimally invasive arthroscopic recon-
structions. The choice of fixation methods moved from
the use of interference metallic screws to reab-
sorbable screws, and finally to reabsorbable pins and
suspension systems2,3, with no evidence of superior
clinical results of one method of fixation over another.
At the same time, some authors concentrated their ef-
forts on restoring the anatomy, achieving optimal tun-
nel position4, promoting the use of double bundle
techniques5-8, again with no clear evidence of superior
clinical results of double over single bundle tech-
niques.
A recent technique is the “all inside” ACL reconstruc-
tion9, which spares the tibial cortex. Furthermore, the
all-inside technique requires only one tendon to be
harvested. This tendon can be used double, triple or
even quadrupled because a shorter length is required
than for traditional methods10.
When performed with allograft tissue, this technique
requires only arthroscopic portals and no skin inci-
sions are necessary. 
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The “all inside” ACL reconstruction has been promoted
by some authors as “no incision technique”, purporting
that the patients “may experience greater satisfaction
as a result of improved cosmesis”9,11. The low invasive-
ness of the technique gives the added advantage of be-
ing able to associate it with other surgical procedures
such as high tibial osteotomy or combined anterior and
posterior cruciate ligament (ACL-PCL) reconstructions.
These considerations lead the authors to include the
all-inside ACL reconstruction technique among the op-
tions available to the knee surgeon especially when
other procedure were associated, albeit technically
demanding and requiring a steep learning curve12-14.
We decided to perform a pilot study to compare the
two year clinical outcomes of the all-inside transtibial
method for ACL reconstruction with the traditional
transtibial single-bundle ACL reconstruction technique
using the semitendinosus and gracilis tendons (ST-G).
Materials and methods
Patients
This pilot study was carried out on 20 patients be-
tween 2007 and 2008.
We included in our study male and female between
18 and 45 years old with clinical and radiological
(MRI) ACL injury.
Exclusion criteria were revision surgery, inflammatory
disease or other articular disease.
After undertaking the procedure on 10 patients (not
included in this study), 20 patients were consecutive-
ly treated with ACL reconstruction using the all-inside
transtibial technique with ST autograft alone by the
same fellowship trained surgeon (PV).
Thereafter, another 20 patients were consecutively
treated with primary reconstruction of the anterior
cruciate ligament of the knee with the traditional
transtibial single-bundle procedure using ST-G auto-
graft by the same surgeon.
Follow up after 24 months was made using the IKDC
form15, VAS pain score, Lysholm score16-18 (8 differ-
ent items for a maximum score of 100). We consid-
ered a Lysholm score, between 84-94 as a good re-
sult, and ≥ 95 as an excellent result.
Regarding IKDC form, we considered (in accordance
with literature) class A as “normal” function and class
B as “nearly normal” function.
In addition, we recorded Tegner score16,17,19 to as-
sess athletic and working activities with a score ≥ 5
as good results. All evaluations were made at the 24
month follow-up by a blinded observer.
Surgical technique
All reconstructions were carried out by the same sur-
geon. All patients underwent routine arthroscopy.
Patients in the all inside group underwent the follow-
ing procedure: after arthroscopic assessment, the
semitendinosus tendon alone was harvested through
an anteromedial oblique cutaneous incision, from
proximal to distal over the pes anserinus and it was
measured and prepared to a maximum length of 75
mm. The diameter of the graft varied depending on
whether the tendon was double or triple, but usually
ranged between 7 and 8 mm.
The notch was prepared and, where necessary, a
notch-plasty was performed; the tibial guide (Arthrex
Inc Naples, USA) was positioned at a 50° angle,
keeping it medial in respect to the major tibial axis. A
cutter which was able to drill in two directions (dual-
cutter) was fixed on the tip of the guide pin. Place-
ment of the dualcutter in the tibial area was accurate-
ly assessed, a graduated 3 mm diameter transtibial
retrodrill pin was advanced through the tibial tunnel
and hooked onto the dualcutter.
Keeping a firm hold of the guide, the surgeon drilled the
tibia of the pre-established diameter, to match the graft
length of 35 mm (Fig. 1). The metallic guide was re-
moved and, using the same retrodrill pin as a guide and
the same dualretrocutter hooked onto the retrodrill pin,
the femoral half tunnel was drilled to 35 mm (Fig. 2). Af-
ter unhooking the metallic wire, the dualcutter was re-
trieved from the joint with arthroscopic forceps.
Figure 1. Drilling of the tibial tunnel with a retro cutter.
Figure 2. Transtibial drilling of femoral tunnel.
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Graft length should ideally be 75 mm, or, at least, 1.5
cm shorter than the sum of the two half tunnels and
the joint to enable easy positioning of the femoral
suspension fixation system and adequate tension.
The grafts were advanced into the joint via the an-
teromedial portal. Firstly, the graft was passed into
the tibial half tunnel, and then the proximal part of the
graft, containing the pre-prepared suspension fixation
device, was introduced until it entered the femoral
half tunnel. 
Once the cortical femoral fixation device was posi-
tioned and tensioned distally, under arthroscopic con-
trol, the graft was fixed to the tibia with a metallic cor-
tical suture button (Figs. 3, 4).
Figure 3. Arthroscopic final view.
Figure 4. Radiographic A-P final view.
In accordance with the will to describe clinical out-
comes of patients treated with traditional arthroscopic
transtibial ACL single-bundle reconstruction using ST
and G grafting, we evaluated another 20 patients.
On these patients, arthroscopic assessment was
made. A longitudinal medial skin incision was made
over the pes anserinus for ST and G tendon harvest
for use as grafting material. The tibial tunnel and half
femoral tunnel were then prepared using transtibial
method after notch plasty when occurred. Once in po-
sition, the graft was fixed either with reabsorbable
cross-pins in both the femur and the tibia, or by the
suspension method at the level of the femur and with
reabsorbable interference screws at the tibial level.
Statistical analysis
Data were expressed as number and percentage, or
mean and standard deviation or median and range,
where appropriate. Differences between groups were
explored with t test, or Mann-Whitney test, or chi
square test with Fisher correction if necessary, where
appropriated. A p level of 0.05 was considered signi-
ficative.
In accordance with international standards and as re-
quired by this journal, author declare that the study
meets the ethical standards of this journal20.
Results
Twenty patients (12 men) underwent all inside
transtibial technique. Mean age of patients was 38.4
±10.8 years. No patients were lost to follow up.
Evaluation with VAS pain score for all-inside patients
was 81.6 mm ± 13.1. Lysholm evaluation gave “suffi-
cient results” for 4 patients (20%), “good results” for 7
patients (35%) and “excellent results” for 9 patients
(45%). Median Tegner score was 6 (1-9). 
Using the IKDC form, 11 patients (55%) were class A
(“normal” function), 8 patients (40%) class B (“almost
normal” function), and 1 patient (5%) scored as class
C (“abnormal” function). No patients were classed as
group D (“severely abnormal” function).
Another group of 20 patients were treated with
transtibial single bundle technique, whose 13 (65%)
men. Mean age of patients was 32.6 ± 9.3 years. No
patients were lost to follow up.
Evaluation with the VAS pain score for the traditional
ACL group, gave a score of 84.6 mm ± 12.6. The
Lysholm scale gave a “good results” for 7 patient
(35%) and “excellent results” for 13 patients (65%).
The median Tegner score was 6.5 (2-10) for the stan-
dard method patients. Using the IKDC form, 10 pa-
tients (50%) were classified as class A, 9 patients
(45%) as class B, and 1 patient (5%) as class C. No
patients were classified as class D. 
No statistical differences for age, Lysholm, Tegner,
VAS scale and IKDC results were found between all
inside technique group and transtibial single bundle
technique group (Tab. 1).
©
 C
IC
 Ed
izi
on
i I
n
rn
az
ion
ali
Muscles, Ligaments and Tendons Journal 2014; 4 (1): 95-9998
P. Volpi et al.
Discussion
For the variables examined in the present study, the all-
inside transtibial ACL reconstruction technique is a
good option for the knee surgeon in ACL reconstruc-
tion, because it gives overlapping result respect tradi-
tional transtibial single bundle technique. The increased
difficulty of the procedure due to the high learning curve
and possible technical errors make it advisable, in our
opinion, that it be used only by expert.
Furthermore, one of the advantages of the all-inside
technique is that it might be easily combined with
surgeries such as high tibial osteotomy because of
the sparing of tibial cortex or combined with ACL-PCL
reconstructions. Moreover tibial drilling in all inside
technique would appear to reduce the “blow-out frac-
ture” phenomenon at the proximal tibia level21.
This, together with the fact that only the tibial half tun-
nel has been drilled, probably a smaller quantity of syn-
ovial fluid might invade the tibial socket. Whether this
exerts a beneficial effect remains to be ascertained. 
Respecting the tibial cortex reduces any eventual pe-
riosteal irritation, and probably leads to quicker recov-
ery and greater patient satisfaction, but we acknowl-
edge that we did not have data about this particular
aspect. Moreover, the harvest of just one tendon
avoids sacrificing a hamstring tendon. This aspect of
reduced donor-site morbidity is even more important
for young, athletic patients who need greater knee
flexor integrity. When both hamstrings are removed,
not only there can be greater postoperative donor site
morbidity, but also strength deficit of the flexors. We
acknowledge however that there are no level I stud-
ied to substantiate this. 
Isokinetic assessments found flexor strength and in-
ternal rotation deficit equal to 5-10% compared with
the contralateral limb (peaks under stress)22,23: the
actual clinical relevance of this deficit during normal
daily activity or during sports is dubious.
Regards the use of a suture-button for tibial fixation,
the authors proposed to not use interference screws,
so as to take full advantage of the bone-tendon inter-
face and hence profit from an improved osteointegra-
tion process. Indeed, a possible limitation of the use
of hamstrings in ACL reconstruction is that they
needs a longer osteointegraton as well as more
process than patellar tendon bone24,25.
The cost of single use devices (retrodrill pin, retrodual-
cutter, FiberWire) in addition to the common fixation
systems is a deterrent in the routine use of this method,
as is the longer time to undertake the procedure.
This pilot study has some limitations. First of all, it is
not a randomized controlled trial. However, the pre-
sent results could be used to make a more precise
power calculation for further studies. 
Another limit of this study is the presence of variabili-
ty of fixation in the transtibial group. The relatively
short follow-up makes it necessary to monitor the pa-
tient for a longer period to have more detailed data. 
Conclusion
The results of this study seem suggest that, in re-
spect to a return to sports activity, the all-inside
transtibial ACL reconstruction technique does not
produce superior results to the traditional transtibial
single bundle technique. This technique could be
combined with surgeries such as osteotomy or ACL-
PCL reconstructions.
None of authors have conflict of interest in this matter.
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